We make use of micro-level data for over 45,000 private bond issues by over 5000 firms from 22 countries in 1990-2006 to analyze the impact that the launch of the EMU had on their currency denomination. The use of the micro data allows us to isolate the "euro effect" on new and seasoned bond issuers while conditioning on individual issue characteristics. To our knowledge, ours is the first systematic analysis of this topic at the micro level. We find that the impact on new issuers is larger than on seasoned issuers and that most of the increase in the euro-denominated bond issuance by seasoned borrowers was along the "extensive" margin, i.e. borrowers switching currency denomination of their issues. Insofar as new entrants to the bond market will define the overall currency composition in the long run, these results imply that aggregate studies might be underestimating the euro effect. We also find that to a large extent the increase in euro issuance was "at the expense" of U.S. dollar issuance, suggesting that euro competes with the U.S. dollar as a currency of choice for international financial transactions.
Introduction
Firms issuing in international bond markets face a choice of currency issue. Issuing in domestic currency avoids "currency mismatch" issues for firms whose revenues are biased towards their domestic currencies. There may also be increased administrative costs associated with marketing an issue in a foreign currency. On the other hand, foreign "vehicle currencies," such as the dollar, are likely to have achieved substantial cost reductions through economies of scale. Increases in the volume of transactions in a given currency raises analyst coverage, hedging opportunities, and the set of potential customers. While currency denomination choices are made at the firm level, they are likely to have aggregate implications. A viable domestic-currency bond market may provide stability at the aggregate level to firms in countries facing currency devaluations, even those who in more tranquil periods may have chosen to issue in foreign currencies.
The choice of invoice currency in international goods transactions has been studied extensively.
Early studies emphasized choosing a currency to reduce transactions costs, e.g. Swoboda (1968) , while more recent studies have stressed minimizing exposure to macroeconomic volatility [e.g. Giovannini (1988) ] and network effects [e.g. Rey (2001) and Goldberg and Tille (2008) ]. These same concerns should arise in the currency-denomination decision for bond issuance. In this paper, we investigate the determinants of currency denomination in bond issuance by examining the impact of the launch of the euro on world bond markets using micro-level data.
There is a large outstanding literature providing evidence of a "euro-effect" on firm financing decisions at the aggregate level. Galati and Tsatsaronis (2003) and Pagano and Von Thadden (2004) find large effects of the advent of the euro on volumes and yield spreads in European bond markets. Similarly, Lane (2006a) and (2006b) find evidence of a euro-area bias in international bond portfolio movements. Spiegel (2008) finds evidence of a euro-area bias among Portuguese and Greek commercial bank borrowers subsequent to EMU accession.
The introduction of the euro has been shown to lead to a reduction in the cost of issuance in euro relative to pre-monetary union national currencies [e.g. Santos and Tsatsaronis (2006) ]. Coeurdacier and Martin (2006) find that the advent of the euro has resulted in a 14% to 17% reduction in transactions costs. Kim, Moshirian, and Wu (2006) confirm that the launch of the EMU corresponded to a period of increased financial market integration in European stock and bond markets. Melnik and Nissim (2006) find that the introduction of the euro reduced the cost of issuing bonds in euro relative to the cost of issuing in national currencies of future EMU member countries. Drudi (2007) demonstrates that euro area firms moved from bank to bond financing subsequent to the launch of the EMU.
Our data set includes all bonds issued in international bond markets by private firms with nationality of operations in one of 22 countries active in international bond markets. Our sample period is [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] , so that we include 9 years before the EMU took effect and 8 years afterwards.
To our knowledge, our paper is the first to bring a large micro-level data set to bear on this issue. 1 The use of micro-level data allows us to condition on the currency of each bond issue, its size, its maturity, its governing law, and the true issuer's nationality. The latter is especially important because it allows us to distinguish between changes attributable to the advent of the monetary union, and those attributable to issuer nationality effects and because, as Warnock and Cleaver (2003) point out, analysis based on aggregate data is subject to a bias due to offshore bond issuance.
We first examine the impact of the advent of the euro on firm financing decisions in a multinomial logit specification. Firms choose their currency of issue between US dollars, euro, yen, British pounds, or another currency. We separate non-financial firms from financial firms, as they are likely to be less adept at hedging on average and hence more likely to be influenced by the increased scale economies associated with issuing in euro. We then split our sample into four regions: financial centers, EMU insiders, small outsiders, which are defined as all countries outside the European Union whose currency is not one of main issuing currencies, and non-EMU EU members.
Our results confirm an economically and statistically significant impact of the advent of the euro on non-financial firms, but not on financial firms. Our point estimates indicate that, other things being equal, the probability that a non-financial firm bond issue was denominated in euro was 35 percentage points higher after the advent of the EMU, while the probability that it was denominated in U.S. dollars was 34 percentage points lower. This indicates that most of the increase in euro-issuance was "at the expense" of U.S. dollar issuance. We find similar impacts for issuers from financial centers, but the effect that is half that size for issuers from the euro area and small outsider countries, and we find no significant effect for non-EMU EU countries.
Our results for "small outsider countries," are of particular interest. They speak to the desirability of encouraging the formation of local currency bond markets. 2 These are the types of countries that typically pursue policies to encourage local bond market development, and the responsiveness of individual firms from these countries to the launch of the euro is an indicator of how sensitive they are likely to be to changes in the scale of their domestic market as well.
We then isolate the overall EMU effect into three channels, two on the "extensive margin" and one on the "intensive margin." We associate growth on the extensive margin with eurodenominated issues by firms that were not issuing in euro previously. There are obviously two types of such firms; unseasoned firms that are issuing in the international bond market for the first time, and seasoned firms that previously issued in a currency other than euro. On the "intensive margin," seasoned firms that already issued in currencies of future EMU members may respond to the decreased cost of issuing in euro by increasing the volume of their euro-denominated issues.
Unseasoned firms may lack incentives linking them to a specific currency market. These may include fixed costs associated with launching in a currency for the first time, or long-term 2 See, for example, Eichengreen and Luengnaruemitchai (2004) . relationships with firm underwriters or important customers in certain currency bond markets. The literature supports the existence of such fixed costs. Cai, Helwege, and Warga (2007) find that IPO bonds are subject to more underpricing, while Gande, Puri, and Saunders (1999) find that IPO bonds carry higher spreads than bonds of seasoned issuers, and Hale and Santos (2008) find that firms pay higher spreads on their IPO bonds than on subsequent issues.
Over time, the decisions made by unseasoned issuers are likely to drive the global pattern of currency denomination. A substantial portion of issuers exit over time. Moreover, the forces that tie issuers to a currency, such as informational asymmetries across markets, are likely to diminish over time. As such, if unseasoned firms are systematically more sensitive to changes in market volumes, such as those associated with the advent of the euro, aggregate studies of the initial response to the launch of the EMU are likely to underestimate the magnitude of the longer run impact of the EMU.
To investigate this channel, we restrict our sample to unseasoned issuers. We again find a significant positive impact, of about the same magnitude as for the full sample, of the launch of the euro on the probability of issuing in euro.
We then examine the impact of the euro on the probability of switching to euro-denominated bonds. We limit our sample to the set of issues by seasoned firms that issued both before and after the launch of the EMU. We find that the probability that a non-financial firm issuing in euro or the national currency of a future EMU country will continue to issue in euro increases by 14 percentage points after the launch of EMU. However, we do not find a significant impact of the EMU launch on the probability that a non-financial firm issuing in another currency would move into euro. This implies that seasoned firms were just as likely to switch from other currencies to euro after the EMU, but once they did switch, they were much more likely to stay with the euro after the launch of the EMU.
To thoroughly isolate the components of the overall increase in euro-denominated issues, we next compare changes in volumes issued in euro and other currencies by new and seasoned firms. We find a positive, but insignificant impact of the launch of the euro on the volume of euro-denominated issues by firms that issued both in future euro-area national currencies prior to the launch of the EMU and in euro afterwards. In contrast, we find a positive statistically and economically significant impact among all seasoned firms. As such, our results provide weak evidence that the euro effect among seasoned firm was stronger among those that had previously not issued in euro.
We also find that the impact of the EMU on unseasoned issuers was higher than for the full sample.
This would be expected as unseasoned issuers would be more inclined to respond to the enhanced scale opportunities presented by the launch of the euro if there are fixed costs of issuing in a currency for the first time, as in Hale and Santos (2008) .
Overall, then, our results suggest that the bulk of the euro effect was attributable to increases in euro-denominated issues on the extensive margin, among firms that either were issuing for the first time or that had previously issued in a non-euro-area currency, with the strongest impact for unseasoned firms. Indeed, in our sample the volume of euro-denominated issues by unseasoned firms after the launch of the EMU amounted to almost 81% of total euro-denominated issuance, while before the EMU the corresponding share was less than 52%.
The remainder of this paper is divided four sections. Section 2 lays out in detail our empirical approach. Section 3 describes our data sources and characterizes the sample. Section 4 presents our empirical results. Section 5 concludes with final remarks.
Empirical approach
Not all countries have firms that borrow internationally. Therefore, we only observe foreign (and foreign currency) bond issues for a relatively small subset of countries. If the same set of variables explain whether or not borrowers in a country borrowed internationally and whether or not they choose a certain currency denomination of their bond, there is a possibility of selection bias. To address this issue, we estimate a selection equation concerning the determinants of issuing internationally. Our selection equation is a probit regression for as many countries as we can get data for with the dependent variable being an indicator of whether private firms operating in a particular country issued an international bond in a given year. We use as explanatory variables the variables that are found to affect international capital flows. 3 From this regression we construct an inverse mills ratio imr, which we include as a regressor among other country-specific time-varying control variables, in our currency denomination regressions.
Our goal is both to measure the size of the effect of EMU on currency denomination of international bonds and to estimate the relative importance of the three margins along which this effect could potentially work: firms entering the international bond market for the first time choosing to issue in euro, firms already in the international bond market changing their issue currency in favor of euro, and firms issuing in multiple currencies altering their currency shares in their overall portfolio in favor of the euro. We begin by analyzing the currency composition of bond issues in the full sample of bonds by estimating a multinomial logit system of equations as follows
where k is one of the currencies: U.S. Dollar, a euro area currency (to which we would refer to euro even in the period before the EMU), Japanese Yen, or British Pound. All other currencies are grouped into the category "Other" and represent the base category. CU R if ct is a currency in which bond i issued by a firm f from country c in year t is denominated. α c are country fixed effects, X i is a set of bond-specific control variables, Y t is a set of global variables that only vary over time, Z ct is a set of country-specific time-varying control variables.
Our coefficients of interest are the β k 's, which measure how the probability of issuing a bond 3 The results of this regression are reported in the Appendix in each of the four currencies k versus any other currency has changed after the EMU took effect.
Thus, the multinomial logit approach will allow us not only to see whether the probability of issuing in euro increased after the launch of the EMU but also at what other currency's "expense" this change might have occurred.
Next, we identify three margins along which the EMU effect could take place: (a) firms entering the international bond market for the first time might be more likely to choose euro as a currency of their bond issue; (b) seasoned firms that issued in other currencies might be more likely to switch to euro in their subsequent issues after the EMU; and (c) firms that have issued in euro area currencies before the EMU may increase the amount they borrow in euro versus the amount they borrow in another currency.
We first estimate the same model as represented by equation (1), but limit our sample to the first international bond issued by a given borrower. As we described above, the idea here is to isolate the effects of the EMU on new entrants to the international bond market that are not yet bound with ties to a specific underwriter or market.
Second, we focus on seasoned borrowers that issued at least one international bond before the EMU took effect and at least one international bond after the EMU took effect. This sample allows us to investigate whether the probability of switching to euro-denominated bonds has changed after the launch of the EMU. As above, we estimate a multinomial logit regression, but this time there are four possible outcomes for each issue: a switch from non-euro denomination to euro, a switch from euro to non-euro, both current and previous issues in euro, and both current and previous issues in non-euro. The last case serves as a base category in the specification
where j represents the currency in which the previous bond issued by firm f was denominated, euro or non-euro, and k is defined as before, except all non-euro currencies are now lumped into one category. All other variables are defined as above and only firms that issued before and after the EMU are included in order for the results not to be driven by firms that either exit the sample before the EMU or enter the sample after the EMU took effect. As before, we are interested in the β kj coefficients that indicate the probability changes associated with the launch of the EMU.
As a final test, we aggregate our data at a country-year level. This allows us to consider borrowing volumes in addition to the frequency of issues in any given currency. To continue focusing on the three possible margins along which the euro effect could have taken place, we construct four sets of aggregates: (a) total borrowing in euro and in all currencies combined by firms in each country-year, (b) amount borrowed through first international bond issues (first for each firm) in each country-year in euro and in all currencies combined, (c) amount borrowed in euro and in all currencies combined by firms that issued in international bond market both before and after EMU took effect, and (d) amount borrowed in euro and in all currencies combined by firms that issued in euro in the international bond market both before and after EMU took effect.
Using these aggregates, we calculate the share of euro-denominated bonds in the total amount borrowed in each country-year for each of the four sets of firms. With these shares (SH) as our dependent variables we estimate four linear regressions with country fixed effects.
As discussed below, comparisons of these four linear regressions allows us to estimate the relative importance of each of these three channels in terms of volumes as well as numbers of issues for the three euro effect channels we consider.
Data and Sample Description
An important advantage of our analysis is the use of micro-level data. Our bond data is made up of a list of bond issues and provide ample information on bond issue characteristics and some information on the issuer. The information on the issuer allows us to identify the true nationality of the issuer, whether the issuer's main operation is in the financial industry, and allows us to keep track of bonds issued by the same firm. However, as we do not have firm balance sheet information, our ability to condition on firm characteristics is limited to these indicators, and our primary conditioning is on the characteristics of the issue.
We also supplement our bond data with country-level macroeconomic data and with LIBOR interest rates for main currencies.
Bond data
We use all bonds issued in international bond markets by private firms with nationality of operations in one of 22 countries. The data span 1980 through February 2007. However, because there are only a few international bonds issued during the 1980-1985 period, and because we want to balance the number of years before and after the EMU, we limit the sample period in our analysis to 1990-2006. This information comes from DCM Analytics, which is available from Dealogic. Thus, we have 9 years of data before the EMU took effect and 8 years of data afterwards. 4
We identify the nationality of the issuer by its nationality of operations. The nationality of operations is likely to best match the currency in which the bond issuer's expenses are invoiced. Table A .2 presents the count and the volume (in US dollars) of bonds issued during our sample period by all countries in our sample, which we separate into four groups: EMU members ("insiders"), non-EMU financial centers ("financial centers"), less influential countries outside EU ("small outsiders"), and EU members who did not join the EMU ("non-EMU EU"). We make two important observations with respect to this Table. First, both the number and the U.S. dollar volume of bond issues increased dramatically from the period before EMU to the period after. Second, in both periods the total amount borrowed by euro area issuers is about half of that issued by firms located in financial centers, while the number of bonds is more comparable, which implies that an average issue by a euro area firm is smaller than that of the financial center firm.
We identify the market on which the bond is issued by the currency denomination of the bond.
While there are other ways to segment the international bond market (for example, by governing law), we believe that defining the market as all bonds issued in a given currency is most relevant for our particular experiment. Table A .3 presents bond characteristics (issue size and maturity)
by currency denomination of a bond issue before and after EMU for the full sample and for small outsiders. The following observations are worth pointing out: (a) while the average issue size denominated in U.S. dollars or other (non-euro) currency about doubled in the period after EMU compared to the period before, the average issue size denominated in a euro area currency tripled;
(b) the average maturity of U.S. dollar denominated bonds remained the same, while the maturity of other currency bonds lengthened; (c) the average size of a bond issue is larger if it is denominated in dollars than if it is denominated in a currency of the euro area, which in turn is larger than the average size of a bond issue denominated in another currency, although these differences are not statistically significant; (d) differences in maturity across currency denomination of bonds are not large and are not statistically significant.
Our sample includes financial firms as well as non-financial firms. Because we believe that financial and non-financial firms face different currency risk structures and have different choices when issuing an international bond, we conduct all our analysis separately for financial and nonfinancial firms. Figure 1 shows the shares of the volume of bond issues in each market before and after EMU by the borrowers from all 22 countries in our sample, for non-financial and financial firms separately. We can see that the share of non-financial firms denominated in euro area currencies increased dramatically from the period before EMU to the period after. This observation is consistent with findings of previous studies (e.g. Lane (2006a,b) ). 5 Notably, we can see almost no increase in the share of issues denominated in euro area currencies by financial firms.
Figures 2-5 show the shares of the volume of bond issues in each market before and after the launch of the EMU by the borrowers from our four different regions: financial centers, EMU insiders, small outsiders, and non-EMU EU. 6 We can see that for non-financial borrowers from all of these regions, the share of bond issues denominated in euro area currencies increased dramatically after the launch of the EMU, and that this increase was at the expense of the dollar-denominated issues.
For financial firms, we only see a substantial increase in the share of euro area denominated issues for issuers from the EU (whether EMU members or not). Possibly, this difference can be due to the enhancements to European payments, in particular the new TARGET payment system, that affected all EU member countries and was launched at roughly the same time that the euro was introduced.
Other data
The rest of our data sources are conventional. In order to conduct our first stage estimation, we first created an annual panel data set containing the following variables: GDP in U.S. dollars, current account scaled by GDP, capital account openness, country credit ratings, annual coefficient of variation of exports, nominal interest rate, 1-year US treasury rate, and exchange rate regime.
National accounts data come from the IMF's World Economic Outlook Online Database, April 2008 edition. The capital controls variable, an index in which a higher value indicates a country is 5 Given the overall increase in bond issuance discussed above, it is important to keep in mind that while the share of U.S. dollar denominated issues declined, the total amount issued in U.S. dollar has still increased substantially.
6 Appendix Table A. 2. lists countries in each region. In particular, because the United Kingdom is a financial center, our non-EMU region is comprised by Denmark and Sweden. more open to cross-border capital transactions, comes from Chinn and Ito (2006) . Country credit ratings are compiled from the Institutional Investor magazine's annual September ratings. Data for nominal interest rates come from the IMF's International Financial Statistics, with lending rates replaced with deposit rates for countries for which deposit rates are missing. The 1-year US treasury rate data was obtained from FAME, a Federal Reserve Board database, LIBOR rates are from Bloomberg. Finally, exchange rate regime data come from Ilzetzki, Reinhart, and Rogoff (2008); we use their "coarse" classification codes. We use some of these variables as controls in our second stage regressions as well.
Empirical results
We first confirm that our finding of an overall increase in euro-denominated bond issuance after the EMU, discussed above, is true in a parametric setting. Table 1 presents the marginal effects of the "After EMU" indicator from our multinomial logit regression for the full sample of bond issues, as well as split by region and separately for financial and non-financial issuers. 7 In this specification each firm chooses one of the five currencies for each of its bond issues: dollar, euro, yen, pound, or any other currency. We choose "other currency" as our base category. We find that, for the full sample of non-financial firms, there is a strongly significant 35.3 percentage point increase in the probability of denominating its bonds in euro and a similar decrease (34.1 percentage points) in the probability of denominating in dollars after the EMU.
The effects are similar if we limit our sample to firms from financial centers, and are about half the size for EMU insiders and small outsiders. For non-EMU EU firms (firms from Denmark and Sweden in our sample), although we observe an increase in the probability of issuing in euro after the EMU, it is not statistically significant, possibly due to a small number of observations. In all cases, except this last group, the increase in the probability to choose euro as the currency 7 All multinomial regressions are fully reported in the Appendix.
of the bond issue comes at the expense of the dollar, while probability of choosing yen, pound, or other currencies does not appear to be affected by the launch of the euro.
For financial firms, on the other hand, we do not find a statistically significant euro effect, except in case of the non-EMU EU region. In fact, for firms from financial centers and small outsider countries, there is a small decline in the probability of denominating in euro after the launch of the EMU. In addition, we see a small increase in the probability of denominating bond issues in pounds for financial firms from the euro area. This particular effect maybe pointing at the potential for an increased importance of London as a financial center after the launch of the euro and the launch of the TARGET payment system, issues that are beyond the scope of the current paper.
Extensive margins
We now turn to the three channels of response to the launch of the euro discussed above. Since we do not observe much increase in the euro issuance after the EMU by financial firms, we limit our analysis of the euro effect channels to non-financial firms. The channels we consider include two extensive margins -an increase in the choice of the euro for currency denomination of first international bond issues by firms that are issuing in international markets for the first time, and changes in international bond issue currency denomination in favor of the euro by seasoned issuers.
The intensive margin channel is an increase in the share of euro area currency issues in total international bond issuance by borrowers that issue in multiple currencies.
The results of adjustments along the extensive margins are reported in Table 2 . The first channel focuses on the effect the launch of the EMU had on firms that issue in the international bond market for the first time. 8 Our hypothesis is that these firms will be more sensitive to the savings that the emergence of a new deep market potentially presents, because, unlike seasoned borrowers, they are not tied to any specific market.
The top panel of Table 2 presents the marginal effects of the same multinomial regressions as the ones reported in Table 1 , except this time we limit our sample to the first international bond issue for each firm. We can see the effects that are very similar to the full sample -after the EMU the probability of issuing in euro area currencies increased by 33.6 percent while the probability of denominating the bond in U.S. dollar fell by 33.2 percent.
The second extensive-margin response to the launch of the EMU, namely the switching of seasoned borrowers from issuing in other currencies to issuing in euro is analyzed in the bottom panel of Table 2 . For this analysis, we limit our sample to firms that issued international bonds both before and after the launch of the EMU (Firms BA) in order for the results not to be affected by the changing sample of firms over time. We construct a new indicator, that measures the transition from and to euro area currencies, this time combining all the non-euro currencies into one category "non-euro." We again use a multinomial specification, but this time the outcomes are defined as: (0 -base category) issuing in currency other than euro given that previous bond was also in currency other than euro; (1) issuing in euro (or currency of future EMU member) given that the previous issue was also in euro (or currency of future EMU member); (2) issuing in euro given that the previous issue was in currency other than euro; and (3) issuing in currency other than euro given that the previous issue was in euro.
Our results indicate that while there was an increase in inflows from non-euro to euro area currencies after the EMU, it was small and not statistically significant. In fact, the outflow from euro into non-euro currencies increased slightly more, and this effect is significant. More importantly, however, we observe a large, 14 percentage point increase in the probability of continuing to denominate in euro from one issue to the next after the launch of the EMU, while the probability bond market would likely influence the choice of currency denomination in the following issue.
of staying in a non-euro category fell by 21 percentage points. This implies there is an increase in transition into euro over the long run after the launch of the EMU.
Intensive margin and comparisons
We now turn to the intensive margin, namely the change in the share of funds raised on the eurodenominated bond market in total bond issuance by firms that were already issuing in currencies of future EMU members before the launch of the EMU and remained active in the euro-denominated market afterwards (Firms EuroBA). By definition of this sub-sample, these are the firms that were already borrowing in currencies of future EMU members before the EMU took effect. Table 4 summarizes the data for non-financial firms and shows that while the share of euro in total issuance increased after the launch of the EMU for the full sample, the share for firms that were active on the euro-denominated market both before and after the launch of the EMU remained unchanged. This is in particular contrast with the change in the currency composition of new issues, for which share of euro increased from 9.4% to 46.3%. Because this analysis is not possible at the firm level, we aggregate the total amount borrowed by each specific group of firms in euro and in other currencies for each country-year and compute the share of euro-denominated issuance in each country in each year for each group of firms. In addition to the full sample of bonds issued by non-financial firms, we consider first bond issues, bond issues by firms that borrowed both before and after the EMU, and bond issues by firms that borrowed in euro area currencies both before and after the EMU. Clearly the fourth group is the subset of the third. Table 5 presents full results of linear regression with country fixed effects for the country-year panel. Once again, we confirm that in the full sample of non-financial firms there is an increase in the share of euro-denominated bonds (first column) after the launch of the EMU. This share increased by 18.3 percentage points after the launch of the EMU. We also see, once again, a similar and in fact a slightly larger impact of the launch of EMU for the sub-sample of first issues (second column). We do not, however, find a significant effect of the EMU along the intensive margin (last column) -the coefficient on the "After EMU" indicator, while positive, is not statistically significant in the sub-sample of firms that were active on the euro-denominated bond market both before and after the launch of the EMU (Firms EuroBA). Keeping in mind that these firms also enter in the subset of firms that were active on overall international bond market both before and after the EMU launch (Firms BA, third column), we can see that the second extensive margin discussed above, namely the switching of the firms from other currencies into euro, is what is driving the significant, and larger, coefficient in the third column.
We conclude from this analysis that changes along the two extensive margins discussed above played a much larger role than those along the intensive margin in driving the observed move towards the euro in international bond currency denominations subsequent to the launch of the EMU. Within that category, we find that the effect was the strongest for the first extensive margin, i.e. among the new entrants to the international bond market.
Conclusion
In this paper we used micro-level data to analyze the impact that the launch of the EMU had on the currency denomination of international bond issues. While the increase in bond issuance in the currencies of the euro area after the EMU has been documented at the aggregate level, to our knowledge, ours is the first systematic analysis of this issue at the micro level.
Micro-level analysis allowed us to study separately financial and non-financial firms and to determine the relative importance of the channels through which this increase took place. We find that the bulk of the increase occurred among non-financial firms, and do not event find a significant "euro effect" among financial firms. This result suggests that financial firms, which are quite adept at hedging currency risk and conducting international transactions, were closer to their optimal exposure to euro area currencies prior to the launch of the EMU, so they did not increase that exposure markedly after the launch of the monetary union.
In contrast, we find a substantial statistically significant euro effect for our sample of nonfinancial firms. We then examine the channels through which this increase in euro denomination by non-financial firms took place. We find that the increase in the issuance of euro-denominated bonds by non-financial firms was mainly driven by a large increase in the propensity of new entrants to international bond market to denominate their first bond issue in euro and by the increase in the number of firms that continued issuing in euro once they entered that market. We do not find significant evidence of an increase along the "intensive margin," i.e. in the increase in share of euro issuance by firms that were already active issuers in the currencies of future EMU members before the launch of the EMU.
Using multinomial logit specification, we also find that most of the increase in euro issuance was at the expense of dollar issuance. Taken together, these findings suggest that we might expect the launch of the euro to accelerate the decline in the share of dollar-denomina7ted issues in international bond markets: First, the bulk of the increase in euro-denominated bond issues occurred at the extensive margin, and we would expect the decisions made by firms at the extensive margin to become more representative going forward, as characteristics tieing firms to individual currencies are likely to weaken over time. Second, we found that the increase in euro-denominated issues came largely at the expense of the dollar.
It therefore appears that on average firms that are issuing in dollars are less tied to that currency than are firms issuing in other currencies, such as yen or pounds. This would be intuitive, since the dominant position of the dollar would likely leave it the currency denomination of choice for firms that had little preference over currency denominations. However, as the market for bonds denominated in euro continues to grow, these more footloose firms will be the most likely to respond to the increased liquidity in euro-denominated bond markets by switching to issuing in that currency. Since these firms are most likely to be initially issuing in dollars, these increases are likely to come at the expense of the share of dollar-denominated issues, and may portend further declines in the share of dollar-denominated issues in this market. Note: Reported are marginal effects of "After EMU" indicator in multinomial logit regressions (percentage points). Dependent variable is currency of bond issue, base category is "other currency." Full regressions are reported in Appendix tables. Standard errors are in parenthesis. Marginal effects and their standard errors are multiplied by 100 to be represented in percentage points. They might not add up to 0 across outcomes due to rounding. Significance levels are based on z-statistic's P-value: * is significant at 10%, ** -at 5%, *** -at 1%. Marginal effects and their standard errors are multiplied by 100 to be represented in percentage points. They might not add up to 0 across outcomes due to rounding. Significance levels are based on z-statistic's P-value: * is significant at 10%, ** -at 5%, *** -at 1%. A Appendix Base category is non-euro to non-euro.
